ABSTRACT
INTRODUCTION
Viscosity is a very important property of slag which determines not only the flow characteristics of the slag, but also affects the mass transfer across the slag/metal interface, heat transfer in the slag, refractory attack in the blast furnace and entrainment of metal in the slag. 
B. Sample Preparation
Two industrial lead blast furnace slag sets were obtained from various lead primary processing industries and are labeled as SI and S2 in this paper. Table 1 lists the compositions of the five slags in set SI labeled as Sil, S12, S13, S14, and S15. Table 2 lists the compositions of the four slags in set S2 labeled as S21, S22, S23, and S24. The two sets of slags were grouped as SI and S2 based on the similarity of their sources.
The composition of slags in each slag set (SI and S2)
result from a mixture of slags obtained from several furnaces involved in the extraction of lead and copper.
For a given slag set, say SI, the concentration of individual components varied within a narrow range.
The slag mixture was melted in a resistance furnace to obtain a homogenized composition. Following the melting, the solidified composites were crushed to a particle size of 2-3 mm. Viscosities of the slags in both sets were measured at different temperatures in the temperature range of 1273-1600 K. Alumina stirrer rods and alumina crucibles were used in the experiments.
Table 1
Compositions of the SI slag set
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C. Experimental Procedure
Major 
RESULTS AND DISCUSSION
Viscosities of two industrial lead blast furnace slag sets SI and S2 were measured in the temperature range where the symbol '%' refers to 'mass %' of the oxide.
The BI values for the five slags in the slag set SI are also shown in Table 1 . Both the slag sets (SI and S2) displayed Newtonian behavior, i.e., the viscosity is independent of the shear rate at constant temperature and composition of the slag.
To minimize the erroneous data, every measurement should have the same Reynolds number (R e ) and the same geometric conditions. Viscosities of slags in slag set S2 were higher than those measured for slag set SI due to the higher average contents of Si0 2 , A1 2 0 3 , and To study the viscosity of the slag, it is necessary to review the models proposed to describe viscous behavior of liquids by several researchers. Sridhar /10/ reviewed several estimation models that are available to predict viscosities of molten alloys and slags.
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In this study, the following viscosity-temperaturecomposition relation was used to model the experimentally determined viscosities of the two industrial blast furnace slag sets (SI and S2). log (N) = c, log (BI)+^+C3
(i)
where Q, C 2 , C 3 are constants to be evaluated by regression analysis using the experimental viscosity data as function of composition and temperature, BI is the basicity index, R is the gas constant, and Τ is the absolute temperature. The regression constants C ); C 2 , and C 3 estimated for both the slag sets are listed in Table 3 .
Table 3
Regression constants (Q, C 2 , and C 3 ) of equation (1) estimated for the two industrial slag sets The calculated viscosity values are also plotted along with the experimental data in Figs. 4 and 5 for both the slag sets. An excellent agreement between the predicted viscosity values and experimentally data can be seen for both the slag sets. A simple expression given by equation (1) was sufficient to describe the viscosity behavior of the slag sets as function of both composition and temperature.
From equation (1), a plot of log (η) vs. 1/T should yield a straight line whose slope refers to the activation energy of viscosity. Figures 6 and 7 show the plots of log (η) vi·. 1/T for both the slag sets (SI and S2). Activation energies of 157 kJ and 110 kJ were determined for the slag sets SI and S2 respectively. The activation energies determined in this study are comparable to 130 kJ, which can be derived from the 
CONCLUSIONS
Viscosities of two industrial lead blast furnace slag sets (SI and S2) were measured in an argon atmosphere in the temperature range of 1273-1600 K. A Brookfield viscometer (RVT DV-II) and alumina stirrer and crucibles were used in this study. From the experimental data the following can be deduced: 4. Activation energies of 157 kJ and 110 kJ were determined for the slag sets SI and S2 respectively.
